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UNITED STATES DEPARTMENT OF AGRICULTURE 


- BULLETIN No. 670 


“Contribution from Office of Public Roads and Rural Engineering, 
LOGAN WALLER PAGE, Director. 


Washington, D. C. PROFESSIONAL PAPER June 14, 1918 


THE RESULTS OF PHYSICAL TESTS OF ROAD- 
BUILDING ROCK IN 1916 AND 1917. 


_ By Prevost Hussarp, Chemical Engineer, and Franx H. Jacxson, Jr., Assistant 
Testing Engineer. 
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This bulletin supersedes United States Department of Agriculture 
Bulletin 537 and supplements Bulletin 370, which gives the results 
_ of the more common physical tests of some 3,650 road-building rock 
_ samples, examined prior to January 1,1916. Tests of 655 additional 
_ samples examined in 1916 and 1917 are recorded in Table I, the rocks 
being classified as to their location. It will be noted that in a number 
of cases, in addition to other tests, the crushing strength of the rock 
also is given. ‘This test is not made ordinarily when examining rock 
_ to determine its suitability for use in the various types of broken- 
_ stone roads, but is employed often when considering a rock for use 
in the manufacture of paving block or as railroad ballast. Table II 
_ gives a complete record of all of the crushing strength tests made 
_ by the office prior to January 1, 1916. A brief description of this 
_ test as made bs the office follows. 


CRUSHING STRENGTH OR COMPRESSION TEST. 


_ This test is made upon a cylindrical test specimen 2 inches in 
diameter and 2 inches high. Both ends of the specimen, which 
_ have been sawed at right angles to the axis of the cylinder, and 
_ properly faced, are bedded in plaster of Paris. The cylinder then 
is crushed in a 200,000-pound universal testing machine. A small 
_ 2-inch spherical bearing block is placed between the moving head 
_ of the machine and the upper surface of the specimen. The aver- 
_ age of at least two determinations is reported as the crushing strength, 
calculated in pounds per square inch. Crushing strength tests are 
made upon samples of road-building rock only when specifically 
_ requested. 
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The percentage variation in strength of 153 granites and gneisses 
and 156 limestones and dolomites, the total number of these types 
of rock tested up to January 1, 1918, is shown graphically in Fig- 
ure 1. In this chart the percentage of total samples tested having 
various values for crushing strength are plotted as indicated. As 
an example, the chart shows that 7 per cent of all granites and 
gneisses tested have a crushing strength of 21,000 pounds per square 
inch. The sum of all per cents to the left of the 21,000-pound line 
totals 50; that is, 50 per cent of all granites and gneisses tested have 
a crushing strength of less than 21,000 pounds. On the other hand, 
7 per cent of all the granites and gneisses show a crushing strength of 
20,000 pounds per square inch, and by summing up all the per cents 
to the right of the 20,000-pound line, it will be seen that 50 per cent 
of the samples tested have a crushing strength greater than 20,000 
pounds per square inch. In other words, the average crushing 
strength of this type of material lies between 20,000 and 21,000 
pounds per square inch. By a similar interpretation, the average 
crushing strength of limestones and dolomites lies between 18,000 
and 19,000 pounds per square inch. Further study of the chart 
shows that the crushing strength of limestones and dolomites closely 
approaches that of granites and gneisses. 


INTERPRETATION OF RESULTS OF PHYSICAL TESTS. 


To interpret the results of the physical tests made of road-build- 
ing rock, the office has adopted a table of general limiting test values 
for broken stone for the various types of road construction which 
is printed on the back of the form for reporting tests. For general 
reference, these limiting values, together with comments upon limits 
shown, are given in Table IV. By comparing the results of tests 
on a sample of rock with the limits shown in the table, a general 
idea of the types of road construction for which it is best suited 
may be obtained. Table IIT contains the total number of rock 
‘samples received from the various States which have been tested 
up to January 1, 1918. 
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Fic. 1.—Variations in the crushing strength of rock. 
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RESULTS OF PHYSICAL TESTS OF ROCK, 1916 AND 1917. 
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RESULTS OF PHYSICAL TESTS OF ROCK, 1916 AND 1917. 
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RESULTS OF PHYSICAL TESTS OF ROCK, 1916 AND 1917. 
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TaBLE II.—Results of compression tests of rock, made prior to Jan. 1, 1916. 
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6331 | Bald Knob...-.......2. Wine =2ohe hs eer ene | Sandstone... 252! 255. ba eee eee | 19, 860 
CONNECTICUT 
O9L NN} OneCo 2k e- ee oeeee Wand hanes. setae Biotite rranite. "ee ees | 16, 635 
ILLINOIS. 
4422 | Embarras............- Coleso.ce-. seebes ee TaMestOne 2\s4s.cee= ee ee 17,300 
5509) “Phornton!2 2). e222 5e COOke era nonce ere Dolomite-: 72: See eee 23,060 
G05 se edo See toate ee eee | eee dossey eases | oe GOR een ee 16, 880 
Silla HERMSId Cee eee sane ene see (ly eae args eee Argillaceous dolomite..-.......... 15, 730 
4660 | Tunnel Hill........... Jolson =<. a2 Stes Sandstone. js. 2) ok) sees aoe eee 19, 150 
7509 Hee veovaue Oe eee eel eee Oe een Argillaceous limestone........_.__. 25, 780 
ZOLON Sees CON aan es se eee ae ae OO seceeecocbdocesdlesess dOlis2: oo Bi ee eee 28, 400 
4764 Iaese nse ah epee Kankakeeis: naan oe DOOM 2 ee es eee 20, 610 
5550 |.---- Chactoe Gasosesesed|ecace Uectsacatoscssecue|lesese OE eepacsen ese aed! ssedeessoece 17,710 
6088)|22-22 doe ees seen ee cee 0 Lo eee Argillaceous dolomite............. 20, 830 
O1G5 sees COs eee St le do. Foes eens Dolomite. 2252 eee aoe 11, 660 
GSGrI/ Sea dose koi crate ee eae GL ae eee eee (6 Dee Gots. fon): Artes aire Brees 13, 500 
72983) 2555 dove eee eee ene dOeea er See eree Argillaceous dolomite............. 25, 850 
7299 |_.--- dO ees sae aceon ec |aeeee dO. oe eee eee eee Osce se. ences oe ee eee 20, 000 
(S000 oe 6 Ke es aes ae el Pee 0 Oe ere oree bioasc dOsiis oes cesta eee 19, 800 
(EN eee C0 Co do re ire) SC COPS SSAE Ea een ame eee 0 Pe ey fe Sn hence 19, 700 
7302 |....- OW oesesteceosescedlessse OD senstcanecesdssec Dolomite ss hashes Lee 17,050 
(SGU Sigel Sh Ss eee eee lees dor ree eee Argillaceous Dolomite...........-.. 16, 700 
AAD 13) SANCON ees ee Madison e232 aoe eetee eimiestone 2.327512 ey ee 15, 100 
(422) Brookwillesss see eee Ogle sos: eter sone Argillaceous dolomite............. 18, 640 
(EO Ay EEE oe Ores sogasnsindsoss loses OWsses se osgesce lesa! Edue OP eeebcocecssoscems neeetsrce 18, 180 
B49 Ul AMNNG.23 chose eeeeee es Uinion=ss 4-50 Ibimestone 5 2.35 3-tee eee 19,510 
INDIANA 
55345) Loganport.~.---25-5.22 Cassie taeare: eee cee LimMe@SLONC Ps tee eae ee Sacer e | 20,350 
4655 | Greensburg...--...... Decatun=t2 4-35 See Dolomites: ae sa) eae eee | 17, 960 
AGSSa|P ot ebaulis seen eee eer GOs sia hee: Limestone.) 2 82 as ee ees 18, 400 
AG90 |) Westponts. 222 eee dO eae ee Dolomitic limestone..--........... 20, 000 
4609n St. -Baul.e sea oe ene GORE eae ese | eee dO: cs ete ee 20, 510 
5088) |o2252 GO s22 2 Se ee ee dots se eee Limestone = aoe See eee eee 19, 800 
AIS (5 |eMit chelsea see Wawrence. os. ae eeee Argillaceous dolomite-..-........... 12, 250 
5027 | Bedford d Limes(one@-is-2).2 525%. sah eee 6, 900 
5029 |..... (0 a ae a eae (6 KO yoy el be 0 Co ear Pn are er Se OE 2 6, 450 
3368 | Greencastle eees GO! so54 50:42 52 ee ee ee 16, 000 
Biot.) Osgood Beeeeeeen. see i sae dole 2558)... ..) Ake eee ee | 14, 470 
4657 | Wabash Wabash Dolomitic limestone............-- 18, 790 
IOWA. 
5525) Cedar Rapids---_----- inn ae ys eames Dolomite limestone... --. wpe 19, 950 
O20) ela GTan deren se Marshalls oe: Sree rs et GO) hose be eee eee 14, 850 
KENTUCKY. 
555 Zi eb cIncelOn eee seems | Caldwella2 05 ).5-2: Dolomitic limestone..............- 23, 860 
(688)|(\ Cedar Blufiaeeee so 5 eae Oe Re ee a Argillaceous limestone...........-. 25, 720 
5921 | Limestone............ Cartersos ese | dhimestone se shee e eee 14, 900 


D922) |\(Carierks sa ee eenene ee [eae GOP Sate ae ees | Siliceous limestones 2)2: 2 = eee. | 13, 400 
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TABLE II.—Results of compression tests of rocks, made prior to Jan. 1, 1916—Contd. 


MAINE. 
Crushing 
i : t th 
ee Locality. County. Name. paaade oar 
squareinch. 
7438 | Swans Island.......... EAN COCK see acc eat BIOL PTANMe ss css.. 4. cone eee 18, 400 
8745 | Vinal Haven.......... TOR sd GTranitemen ey esa ees a: ee 20, 020 
BVOSumetsGCOlFO se ssc ces. act |aecee COVE se asia ace <2) = ee 5 0 (OS ea ay tty a a oa mg EE 22, 800 
BLOOM MVINSISE AVON 2-222 ec eae COG see tiee whee 2 pets CLO SE ape eee 9 Ca 20, 930 
FAVA OITaNS [GC 09 of ee Pn LOSE een es Ee COG RIE yoni tits ate 18, 780 
9865 |....- GOL see teece weve s OAS ese oe ec] be ee CLOSE Be ee Ae ak Teal 17, 150 
99962) bong Cove;...--2..-.22]. 2. COMP E eR ase bore oe ee GLOSS ia SEE Rice OLN a rape | 17,540 
O445y aVinalsbaven= 2252-2.) o2 56 WMO;sE eee ee cc eee IBIONTEIETANIO =e eee eee ee 21, 220 
POSHGH ue GOORPOss. 5c 6a. osc oe = OH oe eo aE ee CORRES 22 Eee Paling ney er ines 27, 050 
#409) Wrankstords: 2220. . 6-2. \iiGoil(c Ce eas ey a eam eee Meee GOS eR a ha Ke 20, 600 
MARYLAND. 
5611 | Mount Savage Junc- | Allegany.............- Siliceous limestone.............--- 34, 930 
tion. 
4884 | Frederick............. Rrederick? !. 3. 2.2220. TeTMeSTONC See eee eee 17, 580 
5694 | Havre de Grace.....-- Tein Gols. eee eee Gneissoid granite..............-.-- 34, 410 
6695 Ps. e2 (ORS ete acs coe COMER ANE Ge eae SELICICCILCMISSE eee ere See 20, 090 
Ro ees ere ot) Pe ae at GOA fa eee Gmneissoidieranitetes —-os- sees see 21, 670 
ity a eee Cee eee meee CO Ko) Ue fe, eee as ae iAmiphibolite: an eeasienns eae ae 34, 380 
5698 |. 2. GO sean eee. ce eee (OO ae oe Gmneissoid -granites-22-25 2.55554 2 - 35, 210 
5699 |! 252. GORE eae eee EC ecod Ove tes Saas balboa QUSLRA. ho ee Ga Ua ered 22,190 
MASSACHUSETTS 
GSR OCKpOrbl = oc e225. 2 PISS OKeoe tae OP oe a iBiotkiteleramiter.. «154 eee ee 22,370 
6892 |/2<.<.= COMA sie ae te | ee (015 SOC Es Ee Ie eee COPS R ISAT SS, ey CN AS Sea ae ee 23, 610 
GSAS Feiss One ete amine =i CLO epee a ena | ae COVE nae UNA Eels aOR ARE 22, 670 
6894 |_.... LOREM resis reyes She Se 7 COR Bee Ae Pe eh 2 CLO epee ae cc are es Ta ae 21, 600 
8796 |....- ORT Se 2a Aa Dey ee ine GO se eee nee cae so s| ames C6 Ko seas Sigh Sap Ue eel ee Adie cals 93. 830 
DH e WWVESUHEIG ss.) aes le Hem pdenss see aoe ‘Mi tered @inbase. oe see nee 32, 850 
S862 ae Westionds -seteue: ob: eee BOYS 2 cetera a Granite sees ect et he eee ne ne iene 13,980 
S874 cee GOS Sas ssc Nokes seis (0 Ko ane aah, aver ee C0 LOPS etl aa a PE AO Ay he ae erase 17,000 
SSiouleeses CO ee eee se ECS OK YEE Ge es hee Neat ee CO er gee RAE ll Mae gegen an 16, 250 
5988 | West Auburn......... WViOKCestersa inane tus IMT caLonEIsg Meee cs ie eon Oi Siae 21, 950 
MICHIGAN 
9593 | (CHICO CR eS 4 ec uaerees | Presque Isle...2....... | AIMestOnes) 544 eee Cee | 10,300 
MINNESOTA 
5524 | Slocktoneeee= - = = Satet | Wain Ona ies ts ee | Argillaceous dolomite............- | 16,000 
MISSOURI 
Goto PEVOCHCIOrG=s.. eee os IB0ONG. 23ers. eee IS TMES CONE eae eee Ocak ames 13, 900 
Gove Weeney---e eas Coopertae Fey ines: Argillaceous limestone..........--- 14, 900 
NEW YORK. 
Gash") eaeseeseeea es sie cane ,- Clintoneeee= ke Placioclasesemeiss: ho). se see 18, 500 
Tes) |) ESS Sap a See ese Pe (LOSSES Fn. es PVLOXENeSNeISSe2e 22k. eee 20, 500 
SONIC (2) Bessoseee he ee eee Witt Chescuecen as 1) same’ Dolomites ee Ae eas 6 Sane 34, 450 
SII ea CACO S soe see ee iL ot GOP seen si ens =| eer COP ag hs Re 2 ae 29° 050 
5872 | Akron Junction....... TICS et ye EEL ee Cherty-limestone= 2225222 eee 16, 700 
GO56riFee se 0) Se Baie CHEE Boe (3 Ko a Pag IS) a GOs aon Se ee eae ears 31, 180 
8577 | Gloversville........... Bal Gone wees A eee IDIOLILE SNEISSe sass ee ee 14, 585 
4157 ar 1 547} eae a erersonsee ose eae Granite 20 3525.2 a ae 21, 600 
oe 8" | RSSR EO ERS cone ene (ere ae Oho eiea = ft sled ania Sad hele ie O22 2 She Sie Ny pe an ep 26, 180 
S902) |e ae =e ee So ee eee MON Rae ee Se A COE 2 ee A pee yee 14, 150 
9129 see: Omer eae See os Coser setae oS (0 (0 neni ts ee Clee oo aie eae 14,390 
91300} 52 C10. Se ee ee CG a yeh Sa PR ee Gneissoideranitiessses eee 17, 600 
TES Gl ase Cocoa ei a ee CLO Ra SS See Ae are GATT GG) l= ee era pen mee Petes a Ti 27, 200 
RPE) | (Co i 5 See oe Rocklandess sees Gabbroitie diabaseerense see eee ee 31, 300 
US) (6) Se ae ee ee LO Sse tena Ve Siliceous dolomite:....---..2..-.-2 22, 200 


1 Exact locality not known. 
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TaBLE II.—Results of compression tests of rock, made prior to Jan. 1, 1916—Continued. 


NEW HAMPSHIRE. 

Serial tr ete 
eri F = strength, 
Mas Locality. County. Name. pounds per 

squareinch, 

S8i2;| Melford sie s 8 s4.~< 2 Milishoro Aes. f.22<.652 GYanitegee 425. ucassstee ee 15,050 

9010" |o ee st Co Me ea A ees ie DOR reset orcs te ‘Biotite granite .< 22 +. = see 16,640 

SOT 7 ae dOre cock esses eee sheoeee OAc By ee ied Mea cyer ee COM oz infers 28 ee 14, 870 

Le eee d0s 2a ese eel eee DOs sce eo 5. Sate WES Ss dO 5S.5 he ts EE eS 18, 230 

9031 | \Concord sss aesee oe Merriningk: specoseere Granite? 2.042252. ee 16, 600 

903642 --2- dO sos Soe esse e eae Oe ee te oot ee aera dO ss5 1 soi ee 13, 420 

9037 j|=--2= dos. sesh eee cee oo pee GOSteNe Re Bs sass aes dO ss ss2e5 Sass 2 ee 13, 900 

S81 04 seme. (6 (Ae ae ee aces do esa SU Rae sce cent GOR esa aces cece he eee 15,100 
NORTH CAROLINA. 

Granite sass. 2 eee eee aes eee 13,140 

Hypersthene gabbro. ............- 11, 880 

Feldspathic quartzite...........--. 31, 520 

Quarizite: —e oS  =+ eee eee 17, 100 

Biotifeeranite:-25-- ae eee 26, 000 

Sandstone: sc 22-2552 ee eee 22, 600 

Granites 2 oso ee eee 16,070 

Graniteeneisss:. s555-6e5- eae eee 23, 220 

Granite fo) 2: ees Sees See ne ee 33, 750 

Biotiteeneiss.. oe. eee e 16, 100 

Granites sooo coe ee een eee 18, 400 

RRS esas eee beac dO. FoR Sate eee eee 15, 200 

See se sear! Meese, 0 fs sin sepia ee pn 5, 100 

Reweeioseeec cre seeee dO. re .e 8 eee nae eee eee 16, 440 

Biaie STANT coe asso eres 14, 160 

3807 SC Se ae ee wees WIATren Ss. 2 ones onosoee Granitel 22 sites seeseo eae 18, 240 

3808 |...-. Oe en ee Sa a aera eae Ostia sa sctseseleeee 5 Co i ae OE ee rey ace 18, 560 

HS TAa iC) Bee ses ere VINE Na eseareonon: Quarizite 7. os. sessc case cs Nae 12,900 

OHIO 

A694 || Osbormers.2.. 2225 =<e- Clark: 252 saceeeacaeee Dolomitic limestone..........-.-.-- 8, 690 

4695 | Springfield...........- eee COS eee ee DOLOMItC A Sse eee ee eee 18, 960 

92871 (Cleveland: isos oeee Cuyahoras aes eee Graniterss) = eee 31, 790 

O7Sa eee COS Scots cameos |ees OE Seo a aobSec sense GOERS eae See 27,900 

9284 |....- “6 (oe en Seales GOs Sa has Soe GO ee 52 22 oe a eee 24,790 

G285)|ES=2e 0 Lo See apes se ee pe ees | ae CORRS aes es eee So ase doth ss oa ee eee 26, 990 

9459 |..--- dots ees Sa 6 Layne A DE TN ee ee dons. Te ae eee eee 24, 900 

A378i| anGUSky sos s eee ee TIONS ees ea ee ILAMESLONG: Jose oa cee see eee 19, 400 

Liaise i eS GOP Shes Soee ese GOs2 os LEG Es dO eee. ee eee 21, 850 

Hiden Oastaliaeeecemes ce see er eee Go fe thy eee ssossse Dolomitic limestone.............-- 18, 530 

PUR SY Bee dO 82s Bee Go Sere bce WimestOne ses 6-2 eee eee 20, 810 

5505 | Marble Cliff......252.-2 Prank ee OEE eee 16,750 

5506 °-|-..-. G03 eee eee CO Se ons ae dO. ee eee es eee 12,350 

56307|-Colampussee sae ae. eens do. Bele 6 oe SP ercugineous sandstone sess 21, 800 

46934) Patlersone seen see. Hardiness. oe Dolome staan S \ OF ees eee oo 11, 360 

gona Dunkinkweeso- oe oose selon ee GOs oi ns eee Se eae Oe secre e ot ee eee eee 26, 200 

ALOsa|\ EIS bOLrOe serene eee sae leitunbivel 3p sesess- hee limestone: --.<2.2<2s-Seeeee 15, 590 

$347. |. Clarksfield- 22220. -. (Lele = nee Calcareous sandstone........-..--- 9, 490 

4656 | Big Springs.........-- AGORA re eee eee nee Argillaceous limestone.........-..-- 16, 380 

6054) 4Vigicaries ese PAtGas Bas ceases Siliceous linestone...........-.---- 25, 480 

60570| SE oliand = nen eee do............----| Argillaceous limestone. . zatide. 19, 430 

8402 | Toledo, 10 miles west of |..... Ose ce aes Dolomite 2225-52 =. eee 11,600 

6052 | White Rock........... Oiiawa ste oan eee ee GO Sx. % oe eee Boe eee 16, 620 

5556 | Bloomville..........-. Seneenasceas do. ccccc cee | dLimestonest 82: occ e serene 20, 250 

555o He Mid dleporieemenne ee Vian WWierteeees 2 oe Dolomites-c>. Sse ee 25, 200 

OKLAHOMA 
SoSH GLA tess | Greene ce eee Granitense cess en eon eee 18, 000 


1 Exact locality not known. 
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RESULTS OF PHYSICAL TESTS OF ROCK, 1916 AND 1917. 


TaBLE II.—Results of compression tests of rock, made prior to Jan. 1, 1916—Continued. 
PENNSYLVANIA. 


| 


aoe Crushing 

eria F x strength, 
No. Locality. County. Name. pounds per 
square inch. 
5602 | Hyndman Ee oceaia| ME BCIOLG ease us coco st Jmipurelumestone. ..--.s.<2.--2 eee 24, 150 
SHOS.i lsc aa MO eerste Nae sors (eaces GO 2 ea ceees ye siliceous limestone... <.......--s2- 21, 860 
Bago | EILOSDOLOL oo. ow a wits Benksiesenes scccesate. Alteregidiabase coo ocacden sone 39, 215 
Beet Juniata ..2-.~-.--s~- Bae se ote Sc oes Argillaceous limestone...........- 15, 480 
ERIN oe nae Sore AION dotetcee tao fools se Oa ea oa an 20, 880 
ESS ale VC} 1 le a rrr @arhonsteett oe soos Blast-furmace slag. .2.22.../:-2..-. 9, 000 
Leen ON seat ache ere aan wrcrerers os Chesterssees 2 foo IPTORKCNOMOUIALUZALCs sencmcaseee cee 31, 800 
724 DY GES ARs eae 5 ae prea (eee LR SS EE os ee MICaISCHISUS See sce eee aes 23, 500 
ROTO HOS ato howcmiciwc acc oS alacese AO Se a cioe toceis|Soae « GO eRe Fe eit ee 2 23, 900 
O84 | alone ss asese Sk oe SSS Chlntont2s.2--2.--ee-.|) aLeillaccousilimestone: =--f ess se25 18,710 
TREE OSs PAM es ~ orcyerasesiate Siliccous limestone. ==... 2 ee ee ee 26, 500 
OGG Ch) extinct clare stetala[e < oe GOSS oeie sre tots ibimestonew a. sacees. seo ress Soe 8,510 
Ba (Uy cee eat dete Shere | coeds GOG seis saat odes ites OSes soccer ee ee es 19, 250 
SG ebb ae ah Sel eee eee Cone ie See cate Siliceous dolomite........5........ 9, 640 
AEN le 60) SONY S Sak See ee ens rep SPER TES Cy fa ek er es Ferruginous sandstone..........-- 14, 150 
5771 | Indian Creek Station..| Fayette........-...--- Calcareous sandstone..........-... 37,740 
PUD TBI NWS) LAS ee oe a Re ORR ope act ure pimestone ES rr a eee aeons ot 13, 450 
Ost Connellsville soos sc5= 2 |<2- + - Ors Pee ASCO). So ee be Male eee a eee ire 26, 050 
5604 | Water Street.........-. Huntingdon .:..3.-.-2- Holdspatine Sandstoness os). -ee nee 22, 330 
aaate | VWAMOLG se on... oe lawrence. = ones. se WMeSLONG. pee ee ee ee 27,500 
6153 | Porter Township...... Ti yeOmin oe eee soe Argillaceous limestone............. 28, 580 
6154 |-.-.- dO ser eee eee eas = = =| ais DOSS oe eee nre cele ae does. Hoss eee 26, 860 
6155522 Ca A aS ae GRO ak a te el ea Ont eee eae ent eee 18, 610 
H156. |=. 34 CNS ee ea og ee PO TOs Ae Bas SCSOSe5 CSE CO Uo yes es he pee ee wee EI ES 22, 930 
a7 (5 (aa es Ot Sees ee a ee es COGS et see GIMEStONG esse Geni oe ee cee 21, 900 
G18) |= 552 POSSE eee ce eet GORE setae Sees eseia Gost. SEs oe ae 14, 160 
7980 | Port Allegheny....... IMGKGanies too Feldspathic sandstone..........-4 9, 680 
Da OG a ag 2 a i Gees ee Ferruginous sandstone........-.-- 12, 130 
CHSs IU) es Soe oe eee (DS eee Fee eee gas doe dneh. oa: tea ene 14, 000 
hE 11h CN) sa A ge ST ae Sk a ee ag Ie COE SNS Basse a bees eee 12, 480 
3243 | McSpadden..........- Some ap a eee ASE COR Sandslone: sess ease epee eae 26, 900 
Een EE TOHMUD LOM sos oa Ss ct AVG nD. cee Seen aaa Feldspathic sandstone...........- 26, 340 
5605 | Blairsvilleintersection| Westmoreland........ Siliceous Mimestone. 4.5.05. 2.2. 32,560 
WELDS eV OLK= sar oats Soa Sae tS ace York. eee ecco | OOM CAMAnbDles. 2... ee ee ee 27,400 

RHODE ISLAND. 
Seb WiGStCL Ys. ccees oes ec< Wiashingetones 23... sce0< GTAMILG ac jseoee oot FG Sets see | 11, 740 
to oe AO Hera secese se s(esfoe 5. dO2 2% socns cies ae|So2-~ COM ack 3 ek eae ae Saas 20,300 
os aes fea 5 aoe eae i eee aS Laas es ae Uy Ae ee aay | 20, 750 
SOUTH CAROLINA 
8389.) Williamstown......... ANGETSON 2 5 ose soe Glanite s..222 aba eaee setae | 12,990 
HOGS MONG So ocise saeco .2 Wartiel@ eta. sasscceeeslo n= O'S 5.55 eee ee 29, 180 
5586a |...-- GN: aS Fe one eee eee Ohis ees Spsceer none Seere GOs 32 bi ye eee 25, 790 
BES Dylans SIC dn andi a ai reer COR ee sects NES es GOS See eae oes ee ae 19, 240 
5586c |...-. TOs. econ eae | he des doce eee atic do: 2). 2 pe aom aan, Sc ce 33, 880 
TENNESSEE 
OOM | MOIAELY es 2 conse a ie CARO R I ee ees eee AMeShONE Saee eee  eee ee ee 22, 750 
5902 | Straw Plains.......... JEHersonen —-enes oe sate | Seco CO KG eRe I sic, cs Pee pneaae Parte aain 21, 730 
5504 |..--- GON sac mce tt teas » jess. Coz eeeece se ohcce leo ee COLORES ae me eee eae tea 28, 340 
5503 }..... O10) Sey See ee ese GO eerie eee DOlOmMimteS eee ce toe 38, 070 
G5d3" | ekaioxvalles 226. 2. oe 22 LET Cees 3 Alpe a ae Sea Marblete tree eener io oee ce sees 17, 970 
VERMONT. 

5543 Eps aueneford ees Hmtland <4. 22 osccu eee Alfencar dia base 2: 02.2 3 2e eee 16, 800 
28030) ib ee ee Washington. .5.5-:--< GEAMLO ge sete oo: eee 19, 560 


’ 1 Exact locality not known. 
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TaBLE II.—Resulis of compression tests of rock, made prior to Jan. 1, 1916—Continued. 


VIRGINIA. 

Serial eEashine 
eria. F strength, 
No. Locality. County. Name. pounds per 

square inch. 

BSOA WAT Derbi. vel coca semen Bedtordeyie tee ease Graniteseneissse ence ner aoa eee 13, 820 
GAH GS aie eee ase nese Dinwiddie eee sseseee Granites Leas ee ies ee a 13, 150 
4900A | Broad Run..........-- Hau Qe ree ee eee eee QUarbZe see <clcideicun ceelaciee beeen 28, 400 
4900B |..--.- Pa Royesacepar pues re es phe Clos ed ae erert a steered al Dy ONO KO SIMRO ay Peg RL Ge oe 28, 000 
5923 SLEAL MINOT. Se jean Mluvanmaies Seema see Chlorite epidote schist............. 13, 210 
5678 | Eggleston (mear).....- Giles cet Gene eee Dolomiteqns . . seen cence eee 45, 690 
59947 Boscobel. set aawen aoe Goochland aces saan rs Gramiteieneissss Jee eemeencee ee nee 13, 550 
6615 | Korah Station......-- Vem ric oa Ces NI Biovivereranitenessaemeale ee eaner ene 20, 300 
5925 | Greenway.........---- INelsoneeeee tence auee Feldspathic quartzite............. 16, 500 
5492)| INokesville. oc) 2eee- Prince Walliams <2 222 Ferruginous sandstone............ 17,780 
. 5920 | Greenlee............-- ockpridgese eas seeeer Dolomiticmuaanble erase eeeeee eee 36, 900 
5382 | Bluff Water Station...| Rockingham.......... AMeStONS jee et ecm neeesee ene 21, 450 
HeSoul aeons GOe es cee cee ee Oey ee Aa ae acyl WO Sie Se Pe eer enh meee 40, 850 
OSTON MOGs eal eee gee eee VU SSO NE ieee a a re GO ee ease mee ee ob eee eres 17, 600 
7217 | Burkes Garden.......- Pazewellie eerste seers Dolomitic sandstone 21, 500 

1 Exact locality not known. 
WEST VIRGINIA. 
5BG6on WE GLKeleyAcsnsee aes a iBerkeleyepeeesssceeeee Mimestoneng ss42 sees s eee 23, 350 
SOUT MVenTCkamite ase meas Grecnpriersassassmeene Crystalline limestones2--22-eeeseee 21, 300 
EONS MLE VALET oe ee a ale GO Nee ae ek Ce TIMES CONG e a cs scmuig ee ce ee meee 17, 450 
HOG Snoweblace sees aaesene leas GOS Be ie Re UN a ae GO see esis ee ea eee 13, 550 
7475 | Green Spring (east of).| Hampshire............ Siliceous limestone................ 34 400 
TAIG eee GOA See aed eile ose nuie tues Quartzite 15, 050 
6109) | Spring seals se eee ae ana wihayesasenee eee Sandstone 12, 400 
SIS 2n HeirmM OnE ee eee ee Mar Oman eee area Me eeMi (6 Koy a Sane ae Cee ert 5, 420 
MIS BY fe cigk is OOH esterases (eyes ate COM eee ew ea Lae (0 KO} sey eres ee Mer a aS, Sea a 5, 720 
OBA eae we (6 Koper RNs meets io a IA GLO ea NU Bie GO eee esd Sel See ae 6, 080 
SOLOMMSCULSISSONe A ee eeeeee Monongalia........... Siliceous limestone..............-- 29° 440) 
BOL H eee ClO Ree aS naalaecce CO Ko ee ey ea UE Limestone yes ohe eae ae ee 17; 910 
SOM | eee CLO ius eras Lon miaene hvac ats GO Ge as Argillaceous limestone............ 14, 300 
BOl4 |2oe 2. GO SeE eee ees aoe eae CB Oye het gh lege Calcareous sandstone........-...-- 29, 840 
SOLON |e CORSA esos eerie cect GO RANE wares ee Impure limestone. ...............- 19, 650 
KUNG | Baoae do sqooboseledssoCOSgu Socccsbeoone | CAI ees bh OMe soo oodoGose 24° 850 
8447 Parkersburg. . a ee mara Wi0OG eee ets Jee Feldspathic sandstone............. 11,910 
WISCONSIN. 

5523 | ee bblessaeeen meena eee ond idublackeyaensse. Dolomites stkeeecccsceeee setae 32, 600 
34480 | PAIMIDCRESS eA oe see eee ee Morinettcaeseeeneeemee IBiOtiteisraMilbeeereeseeceeeeeeeeeee 20, 000 
86567 Muannontesseceee econ Wiatikesh aes enaseeene Dolomitencessneseiee ese eee eee 23, 020 


Alabama. 325... 32) pmansastemeneeners 33 { New Jersey....... 82); ivalerae eee eee 13 
ATH ON Ae see 4) Kentuekyee 22... 47 | New Mexico...... Le VEL ON Gass eee eee 55 
IAT KANSAS eee oe 20°) Louisianavsss2. 2. Sa Ne wAOlikeer eee Gs | Wababoteys os o4ooKe5 439 
Caliiorniaaneen sa. 103 |p Maines ae 103s NorehiCaronnar- 162 | Washington...... 213 
Coloradozeeesess 285i Miatay aim clieaieen eer IAG | Oli see gascooons 173 | West Virginia.... 1938 
Connecticut....... 56 | Massachusetts.... 220| Oklahoma.......- 52))||) WiASCONSIMEaeeeee es 154 
Delaware......... Se Michigan nese Sees Gis hOregoneee en aenene 14 | Wyoming........- 3 
Onida esas e eas 13 | Minnesota.......- 21 | Pennsylvania..... 625) )Canadaneysesaeeee 55 
Georgia..... Seat 272 | Mississippi........ 14 | Rhode Island..... 437" Culbaeeeetcenece see 4 
Tiara it to Post aae) On MiSs OUI ee sees 43 | South Carolina.... 30))) Porto Ricot-eeeeee 12 
MM OSHS eee ee 134 | Montana..2.2- 222. 4 | South Dakota. .-.. 15 

lave lich ova be os se S5nimNebtasl<ar eee 12 | Tennessee....-.-. 85 Motalesesee 4,325 
MOWiaieierac= sievela ine 25 |} New Hampshire. . SA ORAS sete leettepetereict= 69 


RESULTS OF PHYSICAL TESTS OF ROCK, 1916 AND 1917. 


TaBLE IV.—General limiting test values for broken stone. 


Type of construction. 


Water-bound macadam, plain or with 
dust palliative treatment. 


Macadam with bituminous carpet...... 
Bituminous macadam with seal coat - ._ - 
Bituminous concrete............. Wee Sey 


Binder course for sheet asphalt or 
Topeka type. 
Portland cement concrete.....-........ 


mLoue paving blocks i oe. lst Soe... A 


Broken-stone foundations coke age 
Cement-concrete foundations. .--....-. 


Traffic. 


29 


Limiting values. 


French 


coefficient 
of wear. 

Tn ght ere nates ae eae io) hae 
Moderate: sete tte ee. Opowlaese 
TERRE UR YPN ree ee ie ic (Sears, cee eee 16 or over... 
Light to moderate......... 5 or over... 
Moderate to heavy.......- 7 OF OVer..- - 
Light to moderate........- 7 or Over... 
Moderate to heavy.-....... 10 or over... 
PASTY AIS Se een arsiyenne ata eee ne 7 Or over... 
Moderate to heavy .-....-..- 7 Or Over... 
TAY seis oe elas ete es 8 Or Over... 
3 OF OVer... 


SOV pe 


HOWGOMUS sae 


19 or over... 
5 OF OVer. .- 
10 or over.. 
7 or Over... 


13 or over.. 
6 or Over... 


8 or over... 
9 or Over... 


3.0L Over... 


| Toughness.| Hardness. 


10 to. 17. 


14 or over. 
17 or over. 
(2) 

(?) 

(2) 
16 or over. 
8 or over. 


1 Light trafficis assumed as less than 100 vehicles per day, moderate traffic between 100 and 250 vehicles, 
and heavy traffic over 250 vehicles per day. 
2 Numerous tests have shown that limits for hardness are unnecessary. if the material possesses the re- 
quired French coefficient of wear and toughness. 
3 Crushing strength, 20,000 pounds or over per square inch, is frequently required. 


Cementing values should in all cases show over 25 if material is to 
be used in water-bound macadam construction. 
Granites, gneisses, schists, sandstones, and quartzites should not, 
in general, be used in the wearing course of water-bound macadam 


roads. 


Shales and slates should never be used in this connection. 


Cementing value tests have therefore been discontinued on these 


materials. 


For further details and explanation of results in this table and also 
for tests on all materials to January 1, 1916, see United States 
Department of Agriculture Bulletin No. 370. 
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PUBLICATIONS OF THE U. S. DEPARTMENT OF AGRICULTURE RELATING 
TO ROAD IMPROVEMENTS. 


AVAILABLE FOR FREE DISTRIBUTION BY THE DEPARTMENT. 


Road Models. (Department Bulletin 220.) 
esa Cement Concrete Pavements for Country Roads. (Department Bulletin 
Progress Reports of Experiments in Dust Prevention and Road Preservation, 1914. 
(Department Bulletin 257.) 

ee for the Examination of Bituminous Road Materials. (Department Bulle- 

tin : 

Methods for the Determination of the Physical Properties of Road-Building Rock. 
(Department Bulletin 347.) 

Brick Roads. (Department Bulletin 373.) 

Economic Surveys of County Highway Improvement. (Department Bulletin 393.) 

Progress Reports of Experiments in Dust Prevention and Road Preservation, 1915. 
(Department Bulletin 407.) 

Convict Labor for Road Work. (Department Bulletin 414.) 

Earth, Sand-Clay, and Gravel Roads. (Department Bulletin 463.) 

Results of Physical Tests of Road-Building Rock in 1916, Including All Com- 
pression Tests. (Department Bulletin 537.) 

The Results of Physical Tests of Road-Building Rock in 1916 and 1917. (Depart- 
ment Bulletin 670.) 

Sand-Clay and Burnt-Clay Roads. (Farmers’ Bulletin 311.) 

Macadam Roads. -(Farmers’ Bulletin 338.) 

Benefits of Improved Roads. (Farmers’ Bulletin 505.) 

Road Drag and How It Is Used. (Farmers’ Bulletin 597.) 

Rules and Regulations of Secretary of Agriculture for Carrying Out Federal Aid 
Road Act. (Circular 65, Office of the Secretary.) 


FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, GOVERNMENT PRINTING 
OFFICE, WASHINGTON, D. C. 


Object Lesson and Experimental Roads and Bridge Construction, 1912-13. (De- 
partment Bulletin 53.) Price, 5 cents. 

Progress Reports of Experiments in Dust Prevention and Road Preservation, 1913. 
(Department Bulletin 105.) Price, 5 cents. 

Vitrified Brick Pavements for Country Roads. (Department Bulletin 246.) Price, 
10 cents. 

Construction and Maintenance of Roads and Bridges from July, 1913, to December, 
1914. (Department Bulletin 284.) Price, 10 cents. 

Relation of Mineral Composition and Rock Structure to the Physical Properties of 
Road Material. (Department Bulletin 348.) Price, 10 cents. 

Use of Split-Log Drag on Earth Roads. (Farmers’ Bulletin 321.) Price, 5 cents. 

Road Materials of Southern and Eastern Maine. (Office of Public Roads Bulletin 
33.) Price, 20 cents. 

Dust Preventives. (Office of Public Roads Bulletin 34.) Price, 15 cents. 

Examination and Classification of Rocks for Road Building, Including Physical 
Properties of Rocks with Reference to their Mineral Composition and Structure. 
(Office of Public Roads Bulletin 37.) Price, 15 cents. 

Methods for Examination of Bituminous Road Materials. (Office of Public Roads 
Bulletin 38.) Price, 10 cents. 

Road Material Resources of Minnesota. (Office of Public Roads Bulletin 40.) 
Price, 10 cents. 

Physical Testing of Rock for Road Building, Including Methods Used and Results 
Obtained. (Office of Public Roads Bulletin 44.) Price, 15 cents. 

Oil-Mixed Portland Cement Concrete. (Office of Public Roads Bulletin 46.) 
Price, 10 cents. 

Descriptive Catalogue of Road Models. (Office of Public Roads Bulletin 47.) 
Price, 15 cents. 

Repair and Maintenance of Highways. (Office of Public Roads Bulletin 48.) 
Price, 15 cents. 

Bitumens and Their Essential Constituents for Road Construction and Maintenance. 
(Office of Public Roads Circular 93.) Price, 5 cents. 

Naphthalene in Road Tarzs: Effect of Naphthalene Upon Consistency of Refined 
Tars. (Office of Public Roads Circular 96.) Price, 5 cents. 

Progress Reports of Experiments in Dust Prevention and Road Preservation, 1912. 
(Office of Public Roads Circular 99.) Price, 5 cents, 


ADDITIONAL COPIES 
OF THIS PUBLICATION MAY BE PROCURED FROM 
THE SUPERINTENDENT OF DOCUMENTS 
GOVERNMENT PRINTING OFFICE 
WASHINGTON, D.C. 
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